Our paper reports our exploration into the original account books contained in the archive of Tŏng Tài Shēng ('TTS'), a substantial 'grocery / merchant-banking' business in northern China and its surviving books span a period from the late 18th century to the middle of the 19th century. TTS archive is possibly most completely and fully integrated surviving merchant archive before China's forced opening in the mid-19th century. We set out the various kinds of accounts that were kept and what can be reconstructed of the interrelationships between daily running records and the various 'ledger' accounts for customers and suppliers and of the process by which financial statements were produced. We give illustrations of important accounts and also explain the specialist symbols and numerals used for accounting purposes. Given the claims that have repeatedly been made for the importance of doubleentry bookkeeping (DEB) for capitalism's development in the West, our findings shed critical light on the nature of indigenous Chinese bookkeeping and business organization and on the larger questions about Chinese commercial culture and the path of development.
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Introduction: the significance of Chinese developments in bookkeeping and accounting before 1850
The recent rapid growth of the Chinese economy has reopened historical debate about the prosperity of the Chinese economy before the clear arrival of Western influences, from industrial Europe and the US, in the later 19 th Century. The debate that features most prominently revolves around the socalled 'Great Divergence' exemplified by Pomeranz's (2000) book with the provocative claim that living standards in 18 th century China─at least in the advanced region of the Lower Yangzi─may be comparable to Northwestern Europe as late as the 18 th century. A multitude of explanations have been advanced to explain the post-18 th century divergence between China and the West, ranging from natural resources, to political institutions to cultural tradition. Many of these arguments in the Great Divergence debate hearken back to Max Weber's arguments on the rise of capitalism (see Brandt et al. 2014 for an extended review).
One of the most intriguing of the Weberian statements, as later reinforced by Sombart, is on the rise of capitalism as inextricably linked to the development of rational bookkeeping or more specifically, double-entry bookkeeping [DEB] in the West. The arguments have been seriously debated (e.g. Yamey, 1978; Gardella, 1982) . On this front, even before the Great Divergence debate, China scholars have long developed the argument that, while perhaps not achieving all the features of DEB, Chinese businesses and their bookkeepers/accountants over several centuries developed an indigenous form of 'Chinese DEB' (which we here label 'CDEB') that was needed for the development of the increasingly lively commercial sector in China (see Gardella, 1992; Goody, 1996; Aiken and Lu, 1998; Guo et al. 2011) . Hoskin et al. (2015a) review the literature to date on this argument and, while not challenging the adequacy of China's accounting for assisting the economic development it achieved, set forward reasons for doubting that there was a CDEB that was essentially comparable to 'Western' DEB (of the kind first explained in print by Pacioli in 1494 (e.g., Macve, 1996) ), and thereby contribute to undermining the Weber / Sombart thesis about DEB. 1 In this accounting debate, however, with a few exceptions, most studies which made those claims for a CDEB presented no systematic evidence based on careful demonstration from original Chinese accounting records. 2 Our current paper, while not directly contributing to the arguments 1 An overview of their argument is given in Macve, 2012 . 2 Cao Shuji and Jiang Qin (2010) use account books from a Qīng dynasty iron mill in Shichang village in Zhejiang province (so far only published in Chinese) to reconstruct what mainly comprise daily financial records with periodic aggregations of only physical output quantities. Some photographs of a bank draft, and of transfer and deposit records from the famous Rìshēngchāng bank in Shānxī province in the 19 th century are given by Morck and Yang (2010) ; and Gardella (1992: 325) gives a photograph of a sample page from the general account book of a Shānxī bank in Beijing dated 1842-44. Li (2012-but in Chinese only) gives extensive illustrations of accounts and other documents of native over how important was the role played by Western DEB in Western capitalist development itself (cf. Hoskin et al., 2015b) , aims to throw light on the purported significance claimed for CDEB in Chinese development by reporting in English the recent archival investigation of the original records found in the Tŏng Tài Shēng [统泰升] (henceforward 'TTS') business account books , which as we show later, represents the largest and most complete surviving set of merchant accounts before China's forced opening to Western imperialism in the mid-19 th century. Our current paper focuses on the technical features of the bookkeeping and accounting in TTS accounts and their possible business uses and discusses possible interpretations and implications in light of the debate on DEB in China and the West. 3 Section 2 briefly reviews the main historical features of Western and Chinese bookkeeping procedures to set out a conceptual framework for examining the TTS accounts. In Section 3 we set out the background to the TTS business. Section 4 gives in detail what we see as the key features of the TTS books. Section 5 summarizes the major insights into the significance of the TTS books for the history of Chinese bookkeeping and accounting and for Chinese economic history. Section 6 concludes and offers suggestions for future research priorities.
Western and Chinese Bookkeeping Procedures
The purposes of keeping accounts generally fall into three main categories: a) an aid to memory of the transactions that have taken place and the resulting assets owned and liabilities incurred which also allows for internal checking as a precaution against embezzlement of assets, particularly cash; b) profit calculation as a basis for settling up and sharing out the results of activities with other parties connected by contract or other accountability relationships (and thereby also incentivising performance, cf. Ogura, 1982) ; and c) providing relevant measurements as a basis for collecting information to guide decisions about better management and future business development (or curtailment) (e.g. Macve, 1980; cf. Macve, 2014a; 2014b) .
While it can be argued that accounts in many forms can assist with all these purposes, modern
Western accounting utilises the DEB system. When books were still kept by hand the three stages of Western DEB, as explained by Pacioli in 1494, were the 'memorial', the 'journal' and the 3 'ledger'. The first two were chronological and (ideally) the journal would be written up daily from the rough record of transactions that has been noted as they occurred in the memorial (or 'waste book'). The journal identified the two accounts to which the 'debit' and the 'credit' entry would be posted in the ledger. From the balances of the classified ledger accounts periodic summary statements─the 'profit and loss account' and the 'balance sheet'─could readily be prepared. The set of the books and the resulting financial statements was therefore self-contained and complete in itself, with full internal cross-referencing of entries to enable easy checking or auditing.
But as we shall see when we turn to compare the Chinese books of TTS one needs to remember first, the caveat that DEB may generally be sufficient (provided all relevant transactions and events are included), 4 but is not necessary, for achieving the three objectives of accounting (e.g. Macve, 1996) ; and second, that the tripartite classification of books into memorial /journal/ ledger is not a rigid requirement for the DEB system to work. In particular we should note that, while the conceptual distinction between the three stages is clear, in practice (and particularly now in modern electronic systems) individual Western DEB books may achieve more than one function and thereby economise on accounting effort.
The classic example is the cash book which can constitute both the cash section of the journal and the ledger account for the asset cash. 5 Other specialist day books, e.g. for sales or purchases or categories of expenses, may be utilised in a similar way. Thus the 'sales journal' (or 'sales daybook') is kept chronologically but the total of sales for each accounting period therein also provides the amount that would appear in the 'sales' account in the ledger, so the latter may be dispensed with and the DEB 'trial balance' achieved simply by including the cumulative balances on such specialist day-books alongside the balances in the ledger accounts proper. Correspondingly the main 'journal' will be reduced to dealing only with special transactions and account transfers, etc..
Again, while the busy Renaissance trader may only have had time to keep a rough 'memorial' of transactions during the day's business, to be written up carefully in 'debit-credit' journal form (ideally in the evening but at least say each week), the increasing employment of specialist accounting clerks (and later of processing technologies) could allow the merging of 'memorial' and 'journal' so that posting to the ledger could be made from just the one kind of organised book of 'prime entry'. Another technique to assist the division of accounting labour and keep the size of manual DEB books manageable is to have 'control' accounts-e.g. for total trade debtors and total trade creditors-in the ledger proper, with the individual customers' / suppliers' accounts kept in 4 'memorandum' books (the total of the balances on which should agree with the balances on the respective control accounts in the ledger).
6
The combination of these two techniques will result in, for example, the sales journal / day-book representing all three stages of Western DEB's structure: chronological memorial book of prime entry; journal (as the periodic total of sales therein must constitute what would be credited in a 'nominal' ledger account for 'sales'; and the individual sales must be debited either to cash, or, if on credit, to customers' accounts and/or to the sales ledger 'control' account); and the 'nominal' ledger account for 'sales' itself which can be incorporated in the 'trial balance' and transferred into profit and loss account. Thus the various processing methods adopted in DEB will largely reflect the accounting technology of the time (manual, mechanical, electronic) and the associated processing costs.
These ambiguities in the classification of DEB books mean that, without knowing the full system being employed, it is often difficult for a researcher to deduce just from a particular account itself precisely what is its role in the system (e.g. Hoskin & Macve, 2000) . Where a fairly full set of books of a Western merchant or industrialist survives, the interrelationships can often be adequately reconstructed─albeit sometimes only laboriously (e.g. Fleischman & Macve, 2012) . Guidance may also be available from popular accounting manuals and treatises circulating at the time, or by comparison with other contemporary archives.
When we turn to Chinese bookkeeping, the main features claimed for CDEB─as they have been described e.g. by Guo and Zhao in Chinese (referred to in Guo et al., 2011) as well as by several authors in English (but contested by Hoskin et al., 2015a) ─seem at first sight to parallel the three formal stages of Western DEB ('memorial / journal / ledger'). The supposedly corresponding Chinese bookkeeping stages have been labelled 1) căoliú; 2) xìliú; and 3) zŏngqīng respectively (see e.g. Aiken & Lu, 1998) . Like the 'memorial' (or 'waste book') and the journal, the first two are kept in chronological order (liúshuǐ [流水] = 'flowing'), while the third classifies entries into 'assets'
and 'liabilities', such as customers' credit accounts. Below, we turn to a detailed examination of TTS based on these criteria.
The Tŏng Tài Shēng (TTS) archive of business accounts.
TTS's main business was situtated in Dà Liŭ [大柳] , a smaller market town in Níngjìn county of Héběi province during the Qīng dynasty (currently a county of the Prefecture Dézhōu Shì [德州市] in Shāndōng Province). It is about 240 kilometres south of Bĕijīng, close to the border of Héběi
Province east of the historical Grand Canal. The records we have studied indicate that over ten 5 branch stores of TTS were spread across a couple of nearby market towns such as Cháng Wān (长 湾) and Chái Hú (柴胡), each within about a 10 kilometres radius of Dà Liŭ. TTS combined its grocery business with money-lending, as is common in the history of merchant-houses in many countries (e.g. Ogura, 1982; Ziegler, 1988) . 7 Based on our estimates from the account books, the annual average volume of transactions at TTS would rank in the category of a medium sized business for the average size of merchant firms in Shangdong province during the 18-19 th centuries. 8 The total available merchant accounts in the TTS archives that we are able to identify add up to a staggering 437 volumes for the period of 1798-1850 (see Table 1 below) whereas the actual number of original account books donated by the Rong family in 1935 to the library in Beijing actually totalled 475 volumes. 9 We are reasonably confident that amongst the possibly millions of original merchant accounts that survived, none rivalled the completeness and integration of the TTS accounts as a single set for the period before the mid-19 th century China. In this regard, the TTS account offers us a unique opportunity to examine Chinese accounting tradition in several aspects.
For example, unlike some of the works that relied on merchant accounts recorded in the late 19 th or early 20 th centuries such as the Zigong merchant accounts examined by Auyeung et al. (2005) or the Reifuxiang accounts examined by Gardella (1992) , the TTS records are from a rural Northern
Chinese market town between 1798-1850 before there was any visible influence in China from
Western accounting ideas and practices. While laying no claim to TTS's accounting being either representative or being the most sophisticated of traditional Chinese merchant accounts, the fact that we have tallied 437 of the total 475 volumes gives us a unique opportunity to examine the internal structure of a Chinese accounting system such as the layout, posting, transfers of accounts, the different numerical systems used, the preparation of financial statements, etc. ─ elements that are critical in both the emergence and evolution of DEB in the West (e.g., Hoskin and Macve, 2000) .
Tǒng Tài Shēng (TTS) Business House account books: classification and accounting system
Over a period of some 50 years, starting from the end of the 18 th century, we can see an incremental elaboration in the TTS accounting system in its main store in Dà Liŭ although the smaller branches like Cháng Wān [长湾] continued to keep very simple books throughout the period. The TTS 7 See Ma and Yuan forthcoming for detailed information on the history of TTS and the TTS archive. 8 According to Xu Tan's classification of large, medium and small scale businesses, the medium were the most numerous ranging from 35% in the reign of Jiāqìng (1796-1820) to 57% of the total number of firms in Dàoguāng's reign . See Xu, 1998, pp. 186-187. 9 It has been suggested that the missing books might contain summary periodic financial reports; or more details about the transactions in land. The unusual preservation of this merchant archive throughout the past seven or eight decades and its historical significance provides fascinating insights into the dramatic changes in the political and social environment from the eras of the late Qīng through to the Communist era under Mao Zedong and Deng Xiaoping, an issue more fully explored in Ma and Yuan (forthcoming). 6 account books still followed the traditional Chinese single-entry system, which emphasizes particularly cash income and expenses, where there is basically only one entry for each transaction (unless it is on credit where a record in the customer's /supplier's account is also needed).
Physically the books are light in weight with paper bindings (normally a soft blue cover with red identification strips glued on), approximately 20cm square and approximately 3-4 cm thick. They are string-bound and handwritten with a classical brush pen. We have seen some later ones with printed ruled pages. Pages are not numbered or indexed.
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We do not know how the accounting function was organized or how many people were involved. Gardella (1992) We have attempted to classify the extant Tǒng Tài Shēng (Hào), i.e. main store, account books into four levels according to their contents and apparent functions, of which Levels 1 to 3 broadly map onto the classification illustrated by Aiken & Lu (1998) and correspond in concept to the levels of DEB books (memorial / journal; ledger) together with the resulting financial statements. Level 1 is books of daily original entries (broadly corresponding to the memorial and journal in the DEB system); Level 2 is accounts for customers and suppliers, for borrowers and lenders and for sales and purchases of goods (broadly corresponding to ledger accounts in the DEB system) and Level 3 is the summary financial reports prepared from the accounts (although in TTS these appear to be based on the account books rather than an integral part of them, unlike in the DEB system). Level 4 comprises other miscellaneous unclassified accounts.
We construct a matrix in Table 1 according to decades and four levels as described above for all 437 TTS volumes which survive for the period of 1798-1850. As is shown below, this four level classification could be somewhat ambiguous when mapped onto the TTS accounts. As a close illustration, we provide a detailed categorisation of the surviving account books for the year 1844 to which the largest number of TTS account books surviving for any one year-totalling twenty-is found. We now turn to a detailed description of each of the four levels:
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Level 1. Books of daily original entries :
There is five or ten day divisions of the lunar month, or on market days and, in some cases, daily), and silver and copper are balanced separately; silver is also converted into copper cash at a (fluctuating) exchange rate, in order to get a total balance in terms of copper cash, as copper cash was the medium predominantly used in North China during the Qīng period and served as the monetary standard─the numéraire─in bookkeeping. In the later period of the TTS account books, when there was a much more frequent usage of silver, the copper and the silver transactions are kept in separate account books for the convenience of management and checking / internal auditing, but with the silver amounts still converted into copper equivalents presumably for subsequent accounting purposes, especially at Levels 2 and 3. In picture 2, we show a photo of this type of liúshuǐzhàng-a silver account-with detailed accompanying translation notes.
Insert Picture 2 here
In this account book, each (vertical) line is divided into upper and lower halves, with dates respectively. The upper half normally records only the incoming receipts of money (silver in this case but also converted into copper cash) from the clients; the lower half keeps the outgoing payments only. The upper and lower halves are kept strictly separate, presumably to aid internal checking and they share this feature with DEB books (where the equivalent division is horizontal).
When recording silver transactions, píngsè ([平色] (the weight and purity of a silver ingot) and types of silver (minted sycees, 13 coins, or unminted) as well as the daily exchange rate (between silver and copper) is also recorded, so that silver can be converted to its copper cash equivalent.
As can be seen in the explanatory notes to both of these sample account pages, in the case of a cash transaction which is immediately cleared, the entry only keeps the incoming or outgoing amount of silver (or copper) in terms of money, or the outgoing sale of goods in terms of quantity; the name of the trade partner is not recorded. If, however, the silver / goods transaction is on credit, 14 detailed records will be made such as the trading partner (name of the person or the business house)-these records can therefore be easily transferred into the next level of account books, such as the wănglái ([往来] = individual customers' accounts). In a liúshuǐ account book, transactions that need to be transferred to the wănglái will be marked by guò
) at the end of the detailed item. Transactions that have already been cleared will be
= 'ceased at both ends'), indicating that the credit item has been cleared, and there is no longer any need for transferring the entry to other specialised account books. When the liúshuǐ accounts were balanced (e.g. every five days or at the end of other periods), the balance stated the total sum of outgoing money and incoming money, and the current asset balances of copper cash and silver.
'Intermediate' books
In many cases these retain the form of daybooks but their specialisation allows the ready accumulation of totals for different aspects of the business activities. Within these TTS account books, the original general liúshuǐ account books, particularly of the earlier years, included the contents of the later specialized account books listed below. Therefore some of those general liúshuǐ account books should not be taken just as yuánzhàng or căozhàng (rough or primary account books), but be classified as also acting more like 'transferred ledgers' i.e. they span the Levels 1-2. For some other years, there is no original general account book that includes the contents of the other specialized account books. It could be deduced that those specialized accounts books were also to originate the bookkeeping of transactions, and in this regard, the specialized account books should also be seen as yuánzhàng or căozhàng, i.e. they also span the Levels 1-2. As argued below they could also be used for the purposed of Level 3, i.e. the preparation of summary periodic accounts (c.f. the discussion in section 2 above of the multiple roles of e.g. a 'sales journal' in the DEB system).
• • The most important of these books, which only starts after the initial 20 years, has the modest name of chuànqián rìyòng zhàng ([串钱日用账] = 'account book of daily expenses with strung coins'), 16 and also rìyòng zhàng ([日用账] = 'account book of daily expenses') and 'inwards strung coins account' (rù chuànqián zhàng [入串钱账] ). 17 These have allowed us─and presumably would have allowed TTS─to prepare summary figures for income and expenses for each period (see Level 3 below).
Level 2: Transferred and classified books
15 According to Wei's (1936) newspaper article (in Chinese) TTS also had branches that specialized in certain types of these goods but we have not seen evidence of these-cf. section 3 above and Appendix I. 16 Chinese coins had holes in the centre to allow them to be 'strung' together for convenience http://www.britishmuseum.org/explore/highlights/highlight_objects/cm/s/string_of_800_cash.aspx (accessed 13.09.2014). The book possibly takes its name from this 'petty cash' account, which is the first one in it, even though the majority of the accounts it contains are of much greater business significance. 
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There are general ledgers including the ledgers of the South-eastern villages, of the North- that have unsquared debts outstanding, perhaps for years, could be put into the jiāoyì lăozhàng, and will be visited for payment and clearing. However as many 'account books of old debts' appear within the extant volumes (see Table 2 ), lăo here may not mean that the debts were seriously in arrears but rather refers to a 'familiar' or 'respectable' book of debts to be collected (both common usages of the word lăo in modern Chinese).
(ii) Moneylending
The running general account books of monthly interest (liúshuǐyínzŏngzhàng) record the shop's silver and copper loans and the interest income. There are around twenty to thirty interest account books, which are precious resources for studies on financial history. These accounts keep information on credit services between TTS and local business houses, pawnshops and common residents, including loan volume, interest rate, date of borrowing, date of payment and amount, and whether there is any mortgage or guarantors.
14 (iii) Other assets (1935, p.36/43-in Chinese) mentions the purchase of a donkey but this was treated as just another item of expense so no issues of 'depreciation' of an asset arose. Furniture was treated similarly.
Level 3. Summary financial statements
Summary periodic financial reports could be prepared from the accounts even though these would probably be based on the account books rather than being an integral part of them, unlike the profit and loss accounts and balance sheets that are integral to a Western DEB ledger (cf. Hoskin et al., 2015a ). In our own researches, we have not found any such summaries among the TTS books themselves but it is clear that they could have been readily prepared (albeit not necessarily every month) from the totals of the entries in the chuànqián rìyòng zhàng ([串钱日用账] = 'account book of daily expenses with strung coins') and rù chuànqián zhàng ([入串钱账] = 'inwards strung coins account') as indicated earlier for levels 1/2. Ma and Yuan (e.g. 2012) have had these books transcribed and have summarised the figures in them in order to obtain annual totals of cash income and expenditure. But these are only for the main store so even the summarized totals from the chuànqián rìyòng zhàng cannot be directly reconciled with totals obtained by summing all the extant liúshuǐzhàng accounts (including those for the branches, where they survive, the relationship of which to the main store account books is unclear).
In discussing the TTS accounts, Wei (1936) describes (in Chinese) monthly 'profit and loss' accounts which he compares to those produced within a DEB system, but this seems to be a 'reading back' from much later practice (see Appendix I). 2. One diào is equal to one thousand wen of copper cash. [10 diào was probably more than a labourer's earnings for a year: cf.
Allen et al 2011. 3. Fen is "share". 4. The total of investment in goods and furniture (for 1825) and profit and investment (for 1826) actually sums to 5105 thousand diào (or precisely, 5,104,955, presumably rounded). They are converted to six fen or shares. [Possibly the 105,000 for furniture has not been included as it was to be considered as part of the real property share categories listed below.] 5. Labor or expertise shares are for managers and employees whose contribution is in the form of their labor / management, known as shēngŭ ([身股] = 'expertise shareholders').
6. It is possible that the value of retail shop space (or warehouse) is sub-divided between a leaseholder and original freehold owner in the final two categories of the Table. Table 3 reveals a profit or dividend sharing scheme allocated according to contributions in the form of investments in the purchase of goods, furniture (for 1825) and in profit income, investment, contribution from labour (or management), and leasehold and house value. 21 As can be seen, the total is converted into eleven shares for these two years. Unfortunately, we cannot find the sources of this investment information from other TTS accounts, nor can we reconcile the amounts appearing here with those that have been computed for the same years from the 'strung coins' books (chuànqián rìyòng zhàng) discussed above.
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However it is clear that the TTS archives do not provide any supporting evidence for the accuracy of the presentation in Aiken & Lu (1998) Hoskin et al., 2015a) .
Level 4. Miscellaneous Accounts Záxiàngzhàng ([杂项账] = 'account book of miscellaneous items') or fŭzhùzhàng ([辅助账] =
'ancillary account book'): when the shop's accounting office records transactions, it usually keeps miscellaneous or temporary dealings and transactions in an additional account book, so that the account entries required would be clearer.
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The classifications above also still leave us with some particular account books, which could be called tèzhǒngzhàng ([特种账] = 'special type account book'). For instance, the gōngyí lăozhàng ([公仪老账] = 'old account book for public ceremonies') is an account book that registers some information about TTS and other local firms of Dà Liŭ [大柳] town on providing public goods (e.g., road and bridge construction, ritual sacrifice and ceremonies) and the related distribution of financing contributions, and the rotation of responsibilities.
In addition, account books have been discovered that record the daily financial receipts and living expenses, and daily consumption, of the apprentices. These might have been kept by the shop's apprentices themselves who also used them as an exercise to practice basic bookkeeping.
Branches:
The 
(a) Form
Firstly, it is clear that, given that there is no formal identification of 'Debit' and Credit', no page numbering nor internal cross-referencing, it is often difficult to map equivalent categorisations to the stages of bookkeeping found in DEB onto the accounting being undertaken. So the ambiguities found even in the structuring of Western books (as discussed in section 2) are greatly intensified.
Here too one account may act across the different levels of 1) recording daily transactions as they occur and 2) organisation of the daily transactions by category, followed by 3) the use of the totals from these for providing classified income and expense summaries or asset balances (the prime example at TTS being the 'strung coins' account that we described in the 'intermediate books'
subsection of section 3 above, with its subdivisions into accounts for receipts and payments for different types of income and outgo).
Another key feature of the bookkeeping that has emerged from our detailed examination of the original records is that, while credit transactions are recorded, they often remain in physical terms only (e.g. type and quantity) supplemented in the customer's account by price, but without a monetary amount for the transaction until settled in cash. Only in respect of substantial customers and banking type transactions (which in the West probably constituted the origin of the earliest DEB systems) is there full monetary entry in the 'real' account (the customer/supplier) which will provide the ability to strike, in the books, a running balance of the account (see Picture 4) . For other goods transactions the TTS bookkeeper would often have to turn to his abacus to calculate value (= price * quantity) for the recorded credit transactions with each customer for comparison with the cash recorded in the customer's account when received in order to ascertain whether the account was now cleared or how much was still owing as a balance to be transferred (see Picture 3) .
So in comparing Chinese and Western accounting practices here it is clearly important to recognise the continuing influence of the use of the abacus. In the West it took several hundred years for the speed of the abacus to be supplanted by the arithmetic calculations that could be performed 'on the page' using Arabic numerals (i.e. 'algorism') and this change was an inherent part of the more advanced stages of the development of the self-contained 'closed' set of books and financial reports represented by the DEB system (e.g. Macve, 1996; cf. Hoskin et al. 2015b ).
Importantly, the abacus allows most of the accounting computations to remain outside the books themselves, with calculation and recalculation performed as needed. The Sūzhōu măzì [苏州码字] numerals used in the TTS books have place value of some form, unlike the standard Chinese characters, but their format is more in conformity with the layout of the abacus and assists its use to perform these calculations at very high speed. It does not so much provide the advantage of being able to add, subtract, multiply and divide 'on the page' as with Arabic numerals (see Appendix II).
One needs therefore to think of a 'set' of Chinese accounts as comprising both the written books and the 'off-book' abacus calculations. So the discipline of the DEB system that ringfences what has been admitted into the books and then visibly processes every transaction through all the stages from prime entry to final profit and loss account and balance sheet, with full-cross-referencing and 'audit trail', and with the built-in redundancy of the duplicated information that facilitates internal control and checking, is probably unnecessary in an abacus-based system like that of TTS and other Chinese businesses. However to modern Western eyes, accustomed to seeing everything within the books, it would inevitably appear as a deficiency and that prima facie much of the accounting was 'missing'.
As discussed in section 1, strong claims have been made that Chinese bookkeeping had developed a form of CDEB, the main features of which seem at first sight to parallel the three formal stages of Western DEB ('memorial / journal / ledger'). This 'Four Feet' system, also known as the Lóngmén CDEB and ultimately as the 'Heaven and Earth Matching' (Tiān Dì Hé [天地合]) system and supposedly dating from the mid-18 th century enabled, it has been claimed, the production of the equivalent of Western DEB/s profit and loss accounts and balance sheets (cf.
Hoskin et al. 2015a).
We (see Picture 4) . The silver accounts also have this form, but like the DEB cash book probably cover both stages 1) and 2) as well as 3) (e.g. Picture 2).
(b) Content
As already noted, clearly the main difference between the accounting at TTS and fully developed DEB accounting is the emphasis on cash, with the full monetary accounting entries generally not being completed until cash was received or paid. But the information about the quantities and prices in credit transactions was incorporated in the system as they occurred, although it would require abacus calculation to reckon the monetary values involved and correspondingly the monetary amounts owed from common trade debtors. There were also none of the other accruals found in modern DEB accounting: but here it must be remembered that many of these only appeared in
Western accounting once modern debates over 'accounting principles' began (e.g. Yamey, 1977) .
We compare in Appendix III the entries TTS would have made for a sample of transactions for the books based on the information contained in the books.
In respect of accounting for 'capital' the summary 'yìběnwànlìzhàng' ([一本万利账] = 'account that makes big profits with a small capital') shows the amounts allocated to different classes of stakeholders based on their kind of contribution to the business (see Table 3 ). These include, in addition to those which invested money, the shēngŭ ([身股] = 'expertise or labor shares) whose shares would be assigned by capital shareholders (owners of the shop) to their managers and employees.
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How far this phenomenon (perhaps combined with the accounts for living expenses discussed in Section 4 above under 'Level 4') can explain the apparent absence of payments for wages in the TTS books requires further research.
(c) Functions
How far its books assisted TTS with the three purposes of accounting outlined in section 2 above is still not wholly clear. In respect of purpose a) (having a written 'memory'), the day books and customer/supplier accounts (for trading and for lending activities) report transactions and balances.
Given that the accounting basis was primarily cash accounting (but with additional memorandum recording of the details of credit transactions-but generally not their full monetary value) there is no monetary 'doubled-entry' and it is the record of the cash subsequently received in the 'strungcoins' accounts that provides the basis for our (and possibly their) estimating the trading results for a period. Moreover there is no surviving evidence of any 'continuous inventory' accounts for the goods and only one stock-taking' sheet survives. 28 This primary focus on keeping track of the cash was perhaps particularly important in the Chinese business context where there are many clerks, family members and other people with the opportunity to divert cash to their own use. 29 Given that the TTS accounting system focussed almost exclusively on cash 'in' and 'out', a comparison of 'opening cash' and 'closing cash' as the alternative, equivalent measure of profit would have been more effectively an exercise directed primarily to cross-checking the accuracy of the recording.
Clearly the keeping of the customer and supplier accounts for purpose a) also assisted the 'settling' of debts and presumably the resolution of disputes, and it appears that the accounts relating to the 'banking' activities and for substantial trading partners were kept in better form (with opening and closing balances and consistent division of entries on the page into (upper) receipts and (lower) payments in the traditional 'four-column balancing' (sì zhù jiésuàn fă [四柱结算法]) form (cf. Hoskin et al. 2015a) ).
The practice of converting both silver and copper transactions into copper as the 'accounting currency' (e.g. used in the 'strung coins book' and in the silver account book) suggests a concern with knowing the overall picture of activity both for distribution among the owners' shares (i.e. purpose b)) 30 and possibly also for reflecting on the success or failure of the business's various activities in various locations-purpose c).
More important would be assessing whether it was appropriate to distribute the fruits of successful years or to recognise a need to conserve resources and invest further when times were 28 Wan (1935, in Chinese) identifies an account for land purchase and he also mentions the one stock-taking book that survives which suggests no continuous inventory records for goods were kept. He also (1935, p.36/43) mentions the purchase of a donkey but this was treated as just another item of expense so no issues of 'depreciation' of an asset arose. Furniture was treated similarly. More generally, no 'accruals' have been identified in respect of other transactions not yet settled in cash. However, Dr Yuan Weipeng has seen inventory records in the accounts of other similar businesses which are still to be analysed and reported. 29 Perhaps surprisingly Auyeung et al. (2005) explain the absence of cash records at the 20 th century Zigong brine wells as reflecting trust among the participants. It may be noted that early Italian practice of DEB did not always include a cash book (de Roover, 1956) . 30 Only land and salt were taxed until the introduction of the 'likin' tax (líjīn [釐金] ) on trade in the second half of the 19 th century (Brandt et al. 2014) , so TTS would not have been liable to the likin tax during the period of these account books.
bad. But there is no evidence in the surviving books 31 of either consolidation of the results of the TTS businesses as a whole, or of analysis of profitability by lines of business and types of merchandise for management decision making purposes (but cf. Yamey, 2000) . And although it is possible to use the daily figures from the 'strung coins' books to construct monthly and annual results (Ma & Yuan, 2012) it has so far proved impossible to reconcile these with 'round sum' totals summed from all extant accounts (possibly due to missing information about the relationship between the branches and the main store). Nor could the constiutents of the yìběnwànlìzhàng that provided the basis for distribution in many (but not all) years be traced. 32 So the TTS accounts do not currrently allow us to see how the summary financial results were prepared as a basis for distribution among 'shareholders' or how far the owners understood that profit could be computed either by comparing opening and closing net assets (allowing for any new capital injections or distributions) or by computing the net result of sales less expenses (including credit transactions and the cost of goods sold)-cf. Ogura, 1982 . However, these limitations clearly did not inhibit the running of a successful business of considerable complexity over a very long period.
Concluding comments
The archive of Tŏng Tài Shēng ('TTS') that has only recently been re-discovered (and explored here for the first time in English) is the largest and most integrated early Chinese archive examined so far. It yields important data about economic activity but our focus here has been on the accounting practices it reveals. Its surviving books span a period from the late 18 th century to the middle of the 19th century. They may therefore be regarded as representing primarily 'indigenous'
Chinese bookkeeping practices. We have set out the various kinds of accounts that were kept and what can be reconstructed of the interrelationships between daily running records and the various 'ledger' accounts for customers and suppliers (including loans at interest) and of the process by which financial statements were produced. Given the claims that have repeatedly been made for the importance of DEB for capitalism's development in the West, our findings from examining this extensive collection of original account books are important for understanding the nature of Chinese bookkeeping and accounting and its role in China's economic development.
Despite the difficulties of fully penetrating the precise accounting systems being employed by TTS as its business grew, the extensive archive of its surviving books that we have described and illustrated here show that Chinese accounting was able to adapt to the increasing scale and 31 There might be in the currently missing 38 books from the total of 475 originally deposited by the Rong family (see section 3 above). 32 Although they might additionally keep full running customer/supplier accounts (including transactions on credit) many Western businesses would also traditionally avoid the need for full continuous DEB by taking periodic stock of their assets and liabilities 'outside the books' and thereby converting the periodic totals of the recorded cash receipts and payments into 'income and expenditure' and a calculation of profit and capital (which could then be entered into the books as period-end adjustments) (e.g. Macve, 1996) . complexity of its merchanting and related financial business during the late 18 th and early 19 th centuries without there being obvious problems resulting from the lack of DEB. By focusing much more comprehensively on various aspects of a set of accounts as complete as is that of TTS, including the writing system and the account book structure of the original records in the historical archive, we also gain unusual insights into cultural and social aspects of pre-modern
Chinese society. As shown in Pictures 1 through 4 (and their detailed accompanying explanatory notes), the meticulous care to details, to cross-checks, to the systematic development of notations and accuracy in counting throughout the account books are indeed impressive. It is important to be reminded that the TTS accounts were kept and maintained by a substantial but still 'medium-sized' grocery / merchant-banking business in a rural market town as average as many others in Northern
China. This is itself a powerful testimony to the market rationality of traditional Chinese merchants and possibly to the relatively high degree of Chinese numeracy and literacy achieved in the early modern world.
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The TTS books offer a fascinating insight into Chinese business and accounting in the preindustrial era. It is to be hoped that our detailed reporting in English of this unique archive will stimulate both further efforts in China to discover and preserve yet more archives, and further collaboraton between Chinese and overseas scholars to publish the findings for the benefit of English speaking accounting and economic historians. It is from such micro-foundations of how its institutions operated that a clearer picture can be built of the vitality of Chinese economic activity, of the role of its accounting practices, and the implications for debates over the causes of the 'Great Divergence' (e.g. Hoskin et al., 2015a; Brandt et al. 2014) . măzì) . Note that the unit prices are written for every commodity in this account (but are not in the day book [liúshuǐzhàng] in Picture 1). 3a, 3b and 3c: These are the same three commodities transferred from the liúshuǐzhàng in Picture 1, but with the additional information of their unit prices. 4. For the item 'one bolt of Daleng cloth', the Chinese character for 'one', 一, is here distorted to avoid fraudulent alteration. 5. The sum is copper cash 2790 wen, which is the total value of the twelve commodities transacted. 6. This large circle indicates that customer account is cleared. APPENDICES APPENDIX I Wei Zeying's reconstruction of a summary financial statement from the TTS archive. Wei (1936) in his newspaper article claims that monthly summaries of results were prepared in the following form which he compares with those produced within the DEB system. He sets his comment out as (our translation from the Chinese):
Total income and expenditure in the daily general journal were closed every five days and there was a monthly summary whose form 38 is set out below. Tongtai's business was stable so that its income and expenditure had little difference monthly. Probably its purchases of goods lived within its means. We can see from the above that in the monthly summary [yuézǒng] , almost all incomes and outcomes of goods transactions were aggregated together. This account was very much like the profit and loss statement of doubleentry accounting. Unfortunately, the trading account for villages was not included so that it can be only regarded as profit and loss of the (main) shop business. However, why did the 'villages owed goods account' not go through the general journal? Because credit sales did not receive cash, it would be not reasonable recording them as 'purchases money'. And the concept of cash was very important to single-entry bookkeeping so that such non-cash expenditures were not really appropriate to be included which is the disadvantage of single-entry bookkeeping.
In our view it is likely that Wei was influenced to see the supposed parallels with DEB by the debate then taking place in China between those like himself who wanted to keep the traditional bookkeeping and therefore were anxious to show how easily it could be modestly reformed to be even more like DEB and 38 While this could be the content of any summary it cannot be the form, which would be in normal Chinese layout with Along with the standard Chinese numeral system, TTS also extensively employs the so-called Sūzhōu măzì [苏州码字] numeral system, a positional numeral system widely popular in bookkeeping and accounting for its convenience and conciseness. The Sūzhōu măzì numeral system is a surviving variation of the rod numeral system adopted in the indigeneous tradition of Chinese mathematics. The rod numeral system also forms the functional basis of the Chinese abacus (Martzloff, Jean-Claude, 2006 , chapters 12 and 13; http://www.britannica.com/EBchecked/media/85039/Counting-boards-and-markers-or-counting-rods-wereused-in (accessed 13.6.2014). The Sūzhōu măzì are also called guǎngshì shùmǎ ([广式数码] or Cantonese numerals.
In this system, the Chinese numbers one through nine, i.e., 一, 二, 三, 四, 五, 六, 七, 八, 九are alternatively written as 〡, 〢, 〣, 〤, 〥, 〦, 〧, 〨, 〩 respectively. 41 This has to be modified so that, as writing was done horizontally from left to right, whenever the numbers one, two or three are adjacent to each other there will normally be use of modified Chinese characters and the specialist Sūzhōu numerals in order to prevent confusion. For example, 123 could be written as 〡二〣 or 一〢三; 312 could be 〣一〢 or 三〡二.
Because of these features, the Sūzhōu măzì system was particularly useful in Chinese bookkeeping which also relied heavily on the abacus. It may have originated in Sòng China (960-1279) and became diffused (along with the use of abacus) through the Míng and Qīng periods . Sūzhōu, China's most important center of trade and commerce in the Lower Yángzǐ, may have been the origin of this numeral system. While the Sūzhōu măzì system has almost completely disappeared in contemporary mainland China following the massive introduction of the Arabic numeral system from the late 19th century, it still occasionally continued to be used in Hong Kong and Macau. See Bi Zhifu 畢志夫. By illustrating how TTS recorded its business transactions this Appendix shows that TTS, presumably relying on the abacus for speedy calculation of the monetary amounts of credit transactions and of customers' outstanding balances as required, and for preparing periodic summary accounts, did not need either the careful continuous pen-and-ink columnar balancing of the Arabic numerals to be found in the columns of a Western DEB ledger account; nor the supposed system of recording through the sequence of books described by Aiken and Lu (1998) in the Lóngmén system they are describing but for which they give no original archival illustrations.
Suppose there are four examples of transactions in TTS shops as below: 1) purchase of goods on credit May 1, Purchase of goods (silk, 20 jīn 42 ) from X firm on credit (for ten days ) 10000 wen 2) cash sale of goods May 1, Customer Y buys silk for cash 6000 wen 3) pay cash for expenses May 1, pay individual C for travelling expenses to purchase silk from somewhere for the shop 1000 wen 4) sale of goods on credit May 2, Customer D buys silk (15 jīn) on credit (for 20 days) 9000 wen
These transactions are numbered to correspond with the equivalent kinds of transactions in the exposition of the 'Lóngmén bookkeeping system' given by Aiken & Lu (1998 pp.230-233 ) ('A&L') 43 but in addition we show the resulting cash settlements.
STEP 1
First the transaction would be recorded in TTS in the liúshuǐzhàng daily books (see section 4 'Level 1'), equivalent either to A&L's căoliú or xìliú, as below: note that the money amount is only recorded here where cash is actually paid or received. Payments /receipts in silver are then converted to copper for further accounting purposes. While in the early days of TTS transactions in both currencies could be combined in a chūrùliúshuǐzhàng ([出入流水账] = daybook of money payments and receipts) or in a chūrùyínqiánliúshuǐzhàng ([出入银钱流水账] = daybook of silver and copper payments and receipts), later the transactions in different currencies were generally separated in different account books, such as the chūrùyínliúshuǐzhàng (出入银流水账) for silver and the qiánchūrùliúshuǐzhàng（钱出入流水账）for copper. Most of the purchasing by the shop was in silver while the general sales were in copper coins. For some customers who used both silver and copper coins in business, both currencies were recorded and the ratio between the silver and copper coins was given for each silver payment (see Picture 2). 
